custers in a L gvenr, then focus a

Vahala acknowledges.
azy things become doable,

Another avenue taken by Kash at Bell
core takes advantage of the stress and
resulting deformations created when
ane material is grown on top of anoth-
erin a specific pattern. “Normally you
don't want stressed materials,” she
adds. But in a jujitsu maneuver, she
began purposely stressing materials to
reate lower band-gap regions—and so
form quantumn dots.

Most workers nonetheless contin-
0 oy 10 explot lnhograpre tech

st with. st

s mm

et semiconctor compe
bdiam phosphide and inchum g Kaluum
arsenide, which emit a frequency of
light that can be transmitted over opti-
al fbers with little attenuation. More
over, by containing all the fabrication
steps within a single, high-vacuum en:
vironment—a trick pioneered by Haya:
shi's team—Temkin reduces the poss
bilty of contamination and produces
better-quality dots.

Atmany other universities and com:

panies, researchers are honing their
skills in etching the small devices
Ui g singled out 1 e
wing achieve
i resuls ar tearns t the Universt
1y of Glasgow, Delft University in the
Netherlands and Texas Instruments.

tum dot. Because it was isolated from
any other device, the dot
ful, but it worked,” Reed says.

Schemes for connecting an array of
dots into a larger circuit or system have
remained elusive. *You could make
clusters electrically active by contact

quantum dot posts.” If he succeeds, he
and his colleagues will try to employ
each dot in an array s a computing el
ement. Because each dot can have mul
tiple energy states, one dot could re-
place severa’comvemioITa' IS
Such dots might also enable the TI
team to try out a novel interconnec-
tion scheme called cellular automatons.
B o comnecting anaitor dofa
one after another in a series, every dot
ok Ik to only four of s mearet

LIGHT FROM KRYPTON 10N LASER (Jft) excites  quantuun well smface emitting
infrar

laser (on microscope stage), which &
iment a
ble by running the

= besut gi) b T exper.
e visi-

Ah optich Cotmersion arerial A Wvisin o
laser.

i Qleplays & crase sectioaat p“\ﬁlu of the beam from the surface-emitting

neighbors. By contacting the dots on
the edges of the array, it should be pos-
sible to trigger the operations of in-
er dots. This would transform the cir-
cuitintoa masswc\) panun system in
which many t operate sim
taneously e than muemmb
e yerld be

sense with quantum dots
rasingleswiitah, R
dal suggests, “Downscaing wil contin
e, and eventunly ity to crush
down to dots,” he says. “We'l need in-
teresting moxl coupling designs when
e get the
st when warkers will ‘et ther
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mains uncertain, and time is growing
short. Those building telecommunica-
tions networks are demanding more
efficient lasers for pumping additional
data across the lines. Chip makers wor.
1 that the ability of conventional
ography to pack more devices onto a
chip will stall by the end of the 1990s.
That, points out Robert E. Nahory, who
manages Bellcore’s semiconductor ma-
drtinl estaaret, e maw- ke din
for innovation.”

With reporting by correspondent Tom
el in Tokyo,

Kopp
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